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1.0 INTRODUCTION 

This Corrective Action Plan (CAP) has been prepared by CH2M-JONES, LLC. The plan is 
designed for Zone C/ Site 30-Building NH-46 located at the Charleston Naval Complex 
(CNC), Charleston, South Carolina. 

The South Carolina Department of Health and Environmental Control (SCDHEC) has 
designated this site as Identification Number: 01206. This CAP provides methods to further 
evaluate the applicability of intrinsic remediation and monitoring well abandonment as a 
corrective action for Building NH-46 in accordance with SCDHEC Corrective Action 
Guidance, June 1997. 

1.1 General Site Description 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in 
Charleston County, South Carolina as shown in Figure 1. This installation consists of two 
major areas: an undeveloped dredge materials area on the east bank of the Cooper River on 
Daniel Island in Berkley County, and a developed area on the west bank of the Cooper River. 
The developed portion of the base is on the peninsula bounded on the west by the Ashley River 
and on the east by the Cooper River. The site is located within the developed portion of the 
base as shown in Figure 1. (Tetra Tech, NUS [TTNUS], 2000). 

The area surrounding CNC is "mature urban", having long been developed with commercial, 
industrial, and residential land use. Commercial areas are primarily west of CNC; industrial 
areas are primarily to the north of the base along Shipyard Creek. A site vicinity map, which 
exhibits adjacent properties and structures, vicinity roads, current utilities, and vicinity surface 
drainage, is included as Figure 2. 

Site 30 is a closed underground storage tank (UST) system which utilized four USTs that 
provided fuel oil to the boilers at Building NH-46 at the Charleston Naval Complex (CNC), in 
Charleston South Carolina. Building NH-46 was constructed in 1941 and served as part of the 
Naval Hospital Complex. The building'S boilers utilized four steel USTs, UST NH-46-1, UST 
NH-46-2, UST NH-46-3 and UST NH-46-4, located on the east side ofthe building to provide 
fuel oil to the boilers. Each UST was installed in 1941; however, the date the UST system was 
1 .. ,,+ ~n "' ..... r"'hnn ,<' nn1-",uTn ('T'"T'l\.TTTC;;: ,)000) .La.;;,,, ll.l vt"'.lu.U.V.I..I..l.;J "'"'lIS....llv ..... u. \.1. ..ll"4v~ ____ .I. 

1.2 Objective 

This CAP presents the groundwater monitoring plan to assess the down gradient plume 
migration and intrinsic bioremediationlnatural attenuation of petroleum hydrocarbons 
contamination in order to validate the assumptions and calculations used in the in the SLA, 
Tier I and Tier II completed by TTNUS 1999 & 2000. Details for the abandonment of 
monitoring wells at Building NH-46 are also included in this plan. 
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2.0 RECEPTOR SURVEY 

A receptor survey of the site vicinity was conducted by TTNUS personnel to identifY potential 
receptors for petroleum hydrocarbon contamination. Figure 3 depicts the public utilities 
located within 250 feet of the Building NH-46 study area. Specific information concerning the 

'I .'1 ro ,·1·,· .. t .. .. ro 1"11 '\. .. 1 ., 'Lt 'L ·t· .. L·" aeptn or UIllltleS oelOw lana sunace ~01S) 1S curIentIy unavauaUle, uowever, utwties at tills SIte 
generally are between 2 to 6 feet (ft) bis. Corrective action data summary forms are provided in 
Appendix A The following utility receptors were located: 

TABLE 1 
Utility On-Site or Distance! Depth to Utility 

Direction from Site 
Enters Building NH-46 on the 

Electric east side - 50-ft from the former 2-6 ft bls 
UST tank bed. 

Gas Enters Building 72 from the 
north - 85-ft northwest of the 2-6 ft bls 
former UST -46 UST tank bed. 

Sanitary Sewer, water utility Sanitary sewer is IO-ft east of 2-6 ft bls 
the former UST sitP.. Waterlines 
are located north and south of 

.. 1. 1. ·1..J· 
U-le vUhuh'1g 

25-ft east of the former UST 46. 
Storm Drain A sanitary storm sewar runs 2-6 ft bls 

beneath Building 46 on the 
eastern side of the building. 

According to the SLA report completed by TTNUS, a survey of groundwater users within a 7-
mile radius ofCNC was conducted by the South Carolina Water Resources Commission to 
ascertain the extent of any shallow groundwater usage. Results of the water use investigation 
revealed that no drinking water wells, which utilize the shallow aquifer, are located within a 4-
mile radius ofCNC. Irrigation wells are not identified within 1,000 feet of the site. Numerous 
monitoring wells are located within 1,000 feet of the site. The nearest surface water body to 
UST NH-46 is Noisette Creek 10cated approximately 1,000 feet to the north. 

There are no city, county or state-zoning ordinances, the property (CNC) is currently owned by 
the federal government. Information concerning zoning ordinances was obtained from the 
SOUTHOIV Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South 
Carolina 29406 (TTNUS, 1999). 
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2.1 Fate and Transport Modeling 

Fate and transport modeling from the Rapid Assessment predicts the groundwater naphthalene 
concentration at the source (tip of the downgradient plume) would migrate a distance 
downgradient of30-foot after 10 years, and 56 feet after 20 years. At the outer edge of the 
plume migration after IO or 20 years, the naphthalene groundwater concentrations would 
attenuate to the groundwater ingestion level ofO.OIO mglkg. 

2.2 Site-Specific Target Levels 

-
The soil leachability model was used in the SLA to determine soil SSTLs for benzene, 
ethylbenzene, and naphthalene protective of groundwater exposure for a construction worker 
from leaching. 

TABLE 2 

("hpmiMIl 
---~---

I OfConcem 

Naphthalene 

Benzene 

Ethylbenzene 

----
(mgIkg) 

167 

0.89 

75 

SourceArea 
c.oncentration "-"'-~----- - - -

(mg/kg) 

50 

0.34 

3.9 

Based on the above table, a construction worker exposed to groundwater contaminated by 
leaching from on-site subsurface contaminated soil is not at risk. 
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3.0 PROPOSED REMEDIATION TECHNOLOGY 

Based on the results of the RA modeling, an Intrinsic Remediation with a monitoring period of 
18 months will be performed for the site. The monitoring program will consist of sampling 
initially all of the surrounding wells adjacent to the source point, and only sampling selected 
wells thereafter. The proposed monitoring program is described in detail in Sections 4.0 and 
5.0 oftbis pian. The Corrective Action Monitoring pian is provided in Appendix C. 

3-1 



4.0 MONITORING WELL INSTALLATION AND ABANDONMENT 

4.1 Monitoring Well Installation 

Because of the large amount of monitoring wells located in and around this site, no monitoring 
wells will be installed as part of this plan. 

4.2 Monitoring Well Abandonment 

A total of fourteen monitoring wells will be abandoned at building NH-46 following the South 
Carolina Well Standards and Regulations R.61-71. The well abandonment will include 
grouting wells, removing stick-ups and removing all guard posts. Any well casing and screen 
removed will be decontaminated and disposed of as general refuse. 

4.3 Surveying 

Surveying of any new monitoring wells will be conducted and certified by a South Carolina 
State Registered Land Surveyor. Datum to be used will be in accordance with USGS NAD' 
27. The surveying subcontractor will report all elevations referenced to mean sea level. 

After installation, the ground surface, top of the protective casing will be surveyed to within 
O.OI-foot vertical accuracy by a state-certified land surveyor. In addition the well will be 
surveyed to a O.l-foot horizontal accuracy_ 

4.4 Equipment Decontamination 

All drilling equipment, augers, well casing and screens, and soil and groundwater sampling 
equipment involved in field sampling activities will be decontaminated according to the 
Environmental Protection Agencies (EPA) " Environmental Investigations Standard Operating 
Procedures and Quality Assurance Manual (EISOPQAM). 
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5.0 PROPOSED GROUNDWATER MONITORING PROGRAM 

5.1 Monitoring Frequency and Reporting 

The groundwater monitoring program proposed at Building NH-46 will be performed in 
accordance with SCDHEC Corrective Action Guidance Document June, 1997, and consist of 
the following: 

• Frequency: Lnj.tially all mOIlitori ... '1g at tllis site ,:vill be sampled. There~fter, 

groundwater samples will be collected from wells CNC30-MWOl, CNC30-MW04 
CNC30-MWI0, CNC30-MWI2D, CNC30-MW13D, and CNC30-MW05. 

See figure 6/ section 7 for groundwater flow direction. 

• Reporting: Semi-annual groundwater monitoring reports will be submitted to 
SCDHEC. 

TABLE 3 
Sampling date Monitoring Wells Field Measures Laboratory 

Sampled Analytical 
CNC30-

Second half 12000 MW-Ol, MW-02, MW-03, 1'" , pH, DO, Conductivity, Naphthalene 8260 
... ~"''T,...A 'rr'1''' nr' .... 1"('17 nr T"\. __ .LL .L~ ____ "- __ 'T"_.L,_1 ....t~_ ... 'L T"l"'r'1:"" O,,\LA 
lYlW-v<f, NlWoU.J, lYlVI' oUO, I.LJePUlLU wau:r, lOW! ut:pUl, I DiCA o~uu 

MW07, MW-08, MW-09, Turbidity Sulfate, nitrate, total 
JvfW 1 () JvfW 11 JvfW cI;~~olvpil iron ......... -a"", ......... - ...... , ....... - --.... ~-- . -- - ---, 
12D, MW-13D, MW-14 alkalinity, methane 

First half 2001 CNC30- 1'" , pH, DO, Conductivity, Naphthalene 8260 
MW-Ol, MW-04, MW-lO, Depth to water, Total depth, BTEX 8260 

MW-12D, MW-13D, Turbidity Sulfate, nitrate, total 
MW-05 dissolved iron, 

* subject to change pwding CIl alkalinity, methane 
first. round of sampling 

Second half 200 1 CNC30- 1'" , pH, DO, Conductivity, Naphthalene 8260 
MW-OI, MW-04, MW-lO, Depth to water, Total depth, BTEX 8260 

MW-12D, MW-13D, Turbidity Sulfate, nitrate, total 
MW-05 dissol ved iron, 

• su~ect to change pwding CIl alkalinity, methane 
first roood of sampling 

Included in the semi-annual J:eports will be field and analytical information from the 
certified laboratory indicating well nUinbers, analytical methods used, date sWllpled, date 
analyzed, and method detection limits. 

At the end of the 18-month period (or as needed), a performance evaluation will be 
submitted to SCDHEC providing the effectiveness of the intrinsic biodegradation/natural 
attenuation occurring and any recommendations for the site. 

• Groundwater Sampling 
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Prior to any groundwater sampling, each well will be measured for water levels and total depth 
and each well will be purged in accordance the EPA EISOPQAM. 

5.2 Analytical Parameters 

The following constituents will be analyzed for each groundwater sample: 

• Naphthalene using method 8260. 
• BTEX using method 8260. 

The following parameters will be analyzed in order to evaluate the effectiveness of intrinsic 
remediation: 

• Nitrate (NO-3) 
• Sulfate (SO-4) 
• Total dissolved iron 
• Methane (CH4) 

• Alkalinity 

The following parameters will be sampled in the field: 

• Temperature 

• pH 
• Dissolved Oxygen 
• Depth to water table 
• Depth of well 
• Turbidity 
• Specific Conductance 

Field measurements will be recQ.rded in the field book and in field forms provided in Appendix 
D. 

5.4 Groundwater Level Measurements 

Groundwater measurements will be taken from all monitoring wells at the site during each 
sampling event. All water level measurements will be taken on the same day as anticipated 
sampling. 

Measurements will be taken with an electrical water level meter or interface probe if floating 
product is present using the highest part of the top of the casing as a reference point for 
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determining depths to water and total depths. Water level measurements will be recorded to 
the nearest 0.01 foot in the field book. 

5.5 Sample Handling 

EPAEISOPQAM (EPA May, 1996) 
Charleston Naval Complex Sampling and Analysis Plan (June 1998). 

5.6 Sample Packing and Shipping 

The following forms will be completed to complete the packing/shipping process: 

• Sample labels 
• Chain-of-custody labels 
• Appropriate labels applied to shipping coolers 
• Chain-of-custody forms 
• Federal express air bills 

5.7 Quality Check 

Quality Control (QC) samples will be collected during sampling events. QC samples may 
include field blanks, field duplicates, and trip blanks. Definitions of each can be found below 
as described by the EISOPQAM: 

• Field Blank: a sample collected using organic-free water, which has been run 
over/through sample collection equipment. These samples are used to 
determine if contaminants have been introduced by contact of the sample 
medium with sampling equipment Equipment field blanks are often associated 
with collecting rinse blanks of equipment that has been field cleaned. 

• Field Duplicates: Two or more samples collected from a common source. The 
purpose of a duplicate sample is to estimate the variability of a given 
characteristic or contamination associated with a population. 

• Trip Blank: A sample, which is prepared prior to the sampling event in the 
actual container and is stored with the investigative samples throughout the 
sampling event. They are often packaged for shipment with the other samples 
and submitted for analysis. At no time after their preparation are trip blanks to 
be opened before they reach the laboratory. Trip blanks are used to determine if 
samples were contaminated during storage and/or transportation back to the 
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laboratory ( a measure of sample handling variability resulting in positive bias 
in contaminant concentration). If samples are to be shipped, trip blanks are to 
be provided with each shipment but not for each cooler. 

TABLE 4 
Analysis Control Parameter Control Limit Corrective Action 

Air Monitoring Check Calibration of Calibrate to Recalibrate. If unable to 
OVA daily manufactures calibrate, replace. 

specifications 
pH of water Continuing calibration pH=7.0 Recalibrate. If unable to 

check of pH 7.0 buffer caltbrate, replace 
electrode. 

Specific Conductance of Continuing calibration > 1% of standard Recalibrate. 
water check of standard 

solution 

5.9 Record keeping 
In addition to records kept in logbooks, forms will be kept on log sheets for soil and 
groundwater. See Appendix D. 

5.10 Site Management and Base Support 

Throughout the investigation activities, work on the CNC will be coordinated through 
SOUTHDIV and SCDHEC. 

The primary contacts for each are as follows: 

1. SOUTHOIV point of contact 
r"'-nh..o. 1\KI'lI. ........ --.;T,...,.,...,.,1 
vav .... J.Y~'"5vvvv ... 

Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

2. SOUTHDIV point of contact 
Tony Hunt 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 
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3. SCDHEC point of contact 
Paul Bristol 
South Carolina Department of Health and En\nJOIL.1!lent~l Control 
2600 Bull Street 
Coiumbia, SC 29201 
(843) 898-3559 
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Corrective Action Data Summary 
Division of Underground Storage Tank Management 

~ERAL 

r ,(y :0 #: _lJ()~tJ,Z~O~Co!Q..-___ ------------ County: C HA=Cl. L E""STCN 

Facility Name: C\-\(\"Q..\67TCU':> Nr\IJ'iU. CQ~Qdf)( 

Facility Address: \ '5 if s= Ho.3 S u"-.l A\fE:",) H.. C t\ t'\ /lrs~m~) <; c... "2 c:; ~os-
Su..rn-fi;1l..~ ~\"1\'.:>IC:'~ 1'-1~\.1;1'11- vI'\C,I,..\'-lC=-So. ~ 

UST Owner/Operator: IZ'" 12,.:1 Co "" .... ·,. ... nH)I\t.) Phone #: 

Address: '2 1 s- r:: E:rtbLtr p!?dlle N, C t±ts-i.-i.j;;?TON i ~ L L';'-hJlo 

Curre~use~faciii~~rope~: _w~,_~o-~I __ \uN~~~~~~G~-__________________ ~~~_~ 

Current property owner name: _S::::.wK"N\~-,=6:...-...:~....:.::::..._~~,"",~~\.i~;;;~~ ___________________ _ 

Curre~propertyowneraddress:_~~~~~~~~~~_~~~~~D~~~'E~~ _____ ~ ___ ~~~~~~~~_~ 
Ail (V;.tI\.i?€7UJ{?etU 

(

# of USTs: FOv,Z " Replaced / Tested: ___ ~ ____ --;-- Removed: R-t £-9(7 ip CJ CJ - d -16 
4{,-11 4"-2A~-;3; Lif.:,-4) (Circle one) (date) _ ./ (date) 

Type of product: 0 Gasoline 0 Diesel 0 Kerosene D Waste Oil ~Other: h1Cl O;L oM. Ba',\EQ. 
(specify) 

Previous Treatment: 0 Yes [6No Effectiveness: ____________________ _ 

Tne release occurred in: 0 UST Basin 
C;YOther 

o Dispensers D Line 
Please specify: __ -'-N-=-!I..Lfr!....-_____________ _ 

S:CG 'S I n;:; IVSTbtlt IN l<ttPI P th5c:5 ,~AJI 
TTJ...JI..S 

~OSURE AND POiNTS OF COMPLIANCE INFORMATION 
the exposure points, points of compliance and the x, Y, and z coordinates for each, 

I EP I PC I x I y z 
I /J IA- I I I 
I I I I 
I I I I 
I I I I 
i I I I 
I I I I I 
I I 1 I 

SOIL SSTL's 

i-
Units IBenzene 

E5rl-l V'L Re IJ"?',P-IVr- I '7 5 (y;" J k G. 

11vA-O..J rih"t'"L r:: N e I 1&, fru. I it <: 

I I '" I' 

I 
I 
I 
I 
I 

I I 
I I 
I I 
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:acility ID#: .'212 t)(o Facility Name: {' H1Jt.1557l)N ).J fJv f1L., C<.l.M~ / o/C 

.... TLs 

."!se SSTLs are established for each paint of compliance. Units: 
- I MW- I MW- I MW- I MW-l nical 
of Concern I GW I GW I GW I GW 

Benzene I I I I 
GIffY! /l,G'f\./Z~ue.. I )JIB- I I I 

. _M<Wil11-n4 lAC; IV;; I I I I 
I I I I I 
I I I ! I I I 

I 

I These SSTLs are established for each paint of compliance. Units: 

I Chemical I MW- I MW- I MW- I MW-I 

I of Concern I GW I GW I GW I GW 
I I I I I 
! 

I I I I I 
I i I I I 
I I I I I 
I ! I I I 

i I I I 
I fI"'" 

----~--~----~--~~--_I,I 

These SSTLs are established for each point of compliance. Units: 

Chemical I MW- I MW- I MW- T MW-I 

of Concern i GW I GW I GW I GW 
I I I I I 
I i I I I 

I I I I 
I I I I I 

I !- I 1 I 

II r------T----+----+----+---\I 

The technical file is available for review through the Freedom of Information Office. 
Please call 803-734-5376 for an appointment. 

I Selected Remedial Approach / 

r I Active r-I ---Z-r-llntrinsiC 

I 

I 
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App G Site 30 draft Leachability DATA ENTRY J 1/)2/1999 833 AM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10 # COUNTY Charleston -------------- ~~~~--------------------~ 
Site 30, Building NH 46 FACILITY NAME 

STREET ADDRESS Charleston Naval Complex, North Charleston , SC 

Soil Risk Evaluation Data 

TPH 
Soil % SAND (Estimated) 

Soil % CLAY (Estimated) 

Worst Case 

Soil Analyses 

Benzene 

Toluene 
Ethylbenzene 

Xylenes 
Naphthalene 

MTBE 
\latural Organic Carbon Content 

Average Annual Recharge 

Distance from highest Soil 
Impact to water table 

Bulk Density of Soil 

Wetting Front Suction 
Soil Hydraulic Conductivity 

Porosity 

Residual 'vVater Content 

5720 mg/kg 

97 % 

3% 

0.34 mg/kg 

mg/kg 
3.9 mg/kg 

mg/kg 
50 mg/kg 

mg/kg 
4825 mg/kg 

25 cm 

76 cm 

1.45 g/cc 
10 cm 

1.43E-03 cm/sec 
0.47 decimal % 

0.04 decimal % 

List possible human exposure pathways from surface soil. 
Soil leaching to groundwater - utility trench 

IN-SITU SOIL RISK EVALUATION 

Cs 

Cs 
Cs 

Cs 
Cs 

Cs 
foc 

Hw 

L 

Bd 

Hf 
Kf 
<D 

Wr 

Figure 

1 

2 
3 
4 

5 
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App G Site 30 draft Leacnablhty Benzene Summ 

SOUTH CAROLINA 

Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# 0 ------------------------------------------
FACILITY NAME Site 30, Building NH 46 

Instructions 

Provide results, separately, for each constituent in the worst case soil analysis. 

Data 

List Constituent: BENZENE -----------------
(BTEX, Napth.) 

Bioremediation "half-life" 

Soil/water partitioning coefficient 

KeSUItS 

Total Organic Carbon Content 

Leachate Concentration 

Air Filled Porosity 

Infiltration Rate Time 

Velocity of Water 

SoillWater Distribution Coefficient 

Contaminant Percolation Rate 

Time to Reach Groundwater 
Concentration reaching Groundwater 
Site Specific Target Level 

16 

81 

days 

ml/g 

0.0081 decimal % 

0.463 mg/l 

0.43 decimal % 

10,690 seconds 

7,348 ft/year 

0.3908 ml/g 

3,331 ft/year 

0.27 days 
0.1518 mg/l 
0.8912 mg/kg 

Does concentration of chemical of concem in soil exceed SSTL? 

Risk of Human Exposure due to contaminated soil. 

YES 

IN-SITU SOIL RISK EVALUATION 

t 1/2 

Koc 

f cs 

Cw 

f 

Vw 

Kd 

Vc 

Tc 
Cp 
C sstl 

x 

1111211999 837 AM 

Table 

1 

1 

Equation Step 

Set 

I 1 
I 2 

II 1 

II 2 
II 3 

III 1 

III 2 

IV 1 
IV 2 
V 

NO 

NO 

Page 2 of 6 Pages 



App G Site 30 draft Leachability Benzene Calc 11/12/19998:35AM 

CALCULA TIONS: 
Equation Set I - Determine soil pore water concentration resulting from physical partioning (Cw). 

Step 1 - Calculate the total organic carbon content (fcs) of the soil. 

fcs = (foc +TPH/1.724)*1E-6 = 0.0081 decimal % 

Step 2 - Calculate the concentration of coe in soil pore water (Cw) directly in 

contact with the contaminate soil. 

-----

Cw = Cs*((Wr *1 g/cc+Bd)/((Bd*Koc*fcs)+Wr+((0-Wr)*H'))) = __ 0_.4_6_33 __ mg/l 

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

f = " - Wr = 0.43 decimal % 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

-----

t = (f/Kf)*(L-((Hw-Hf)*(ln((Hw+L-Hf)/(Hw-Hf))))) = 1 0,690 seconds -----
Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.48cm/ft)/(tl31,500,000sec/year) = 7,348 ft/year -----
:quation Set III - Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

Kd = Koc*foc*1E-6 = 0.390825 ml/g -----
Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw/(1+((Bd*Kd)/0)) = 3,331 ft/year -----

Equation Set IV - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concern. 

Step 1 .. Calculate the time (Tc) in days required for the cae to reach groundwater. 

Tc = 365 day/yr*((U30.48cm/ft)Nc) = 0.27 -days ------
Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10"(log (Crsbl)+((Tc/2.3)*(0.693/t1/2))) = 0.1518 mg/l 

COC concentration in soil pore water (Cp) is greater than concentration necessary to protect groundwater (Cw). therefore the SSTL 
must be calculated. 



App G Site 30 draft Leachability Benzene Calc 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORREcnVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

Site: • '" ~, }. r. 
~.~ ___ .. _.... v_ • 

Location: ~~;-- . - .)"- .... ".... ~. '~ . - .. 
. . 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1. 

(2) SCOnEC, RBCA For Petroieum Reieases, June 1995, Appendix B, Table 2. 

(3) SCOHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters. 

(4) SCOHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2. 

(6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 3. 

(7) SCOHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4. 

(8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5. 

COC Chemical of Concern 
Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Level 

Cs Concentration of COC in soil 

OAF Dilution/Attenuation Factor (2) 

foc Organic Carbon Content in Soil (3) 

H' Henry's Law Constant (4) 

Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge (3) 

Kf Soil Hydraulic Conductivity (6) 

Koc SoillWater Partioning Coefficient (2) 

L Depth between soil sample with 
greatest COC concentration to groundwater. 

<tJ Porosity (7) 

t1/2 Biodegradation "half life" (2) 

g/cm3 

mg/q 

mg/kg 

unitlessl 

mg/kg 

unitlessl 

em 

cm 
cm/s 

mllgl 

cm 

unitless 

daysl 

mg/kg TPH Total Petroleum Hydrocarbons, EPA Method 3550 

Wr Residual Water Content (8) volume fraction 

11/12/1.999 8:35 AM 

BENZENE 
1.45 

0.15 

0.34 

8 

4825 

0.23 

-10 
25.00 

1.43E-03 

81 

76 

0.47 

16 

5720 

0.04 
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Corrective Action Monitoring Plan 

.Iity ID#:_--lO~/.k2~D~(o:::..-_______________________________ _ 

I . .Iposed r,'onitoring Program 

Active Corrective Action Intrinsic Corrective Action 

List method used to verify intrinsic remediation: 

Tracer compounds: ---,N"~/.LA!..-____ _ 

Time vs. concentration: ____________________________ _ 

Other: _________________________________ _ 

Proposed Sampling Parameters and Frequency 

Parameter Frequency Well # 

Igr6V ~ .. 
p,ull 

I 
C.NC 30 

.lS1i>J 0 ,! e IN a y) M \,oJ 10) M!,J I z.. a 

I Ml--l130· MWoS". 
I ' 

~~~~O~n1L~'~-;p~I~~S~v~lu~eo~~{~~~1 ~~~J~----------------------~---------------------------\ \ 
M t;"nfJ11\J _ PnIL.I'11-I/Vi 

References 

Ji7JuS,. "JL -5L-d 'ilepw{[:J 2000. 

Appendix Check List 

_____ --.JI Soil Quality Data Table 

c=J Ground-Wat~r Quality Data Table/Graph 

c=J Potentiometric Data Table/Graph 

c=J Site Map (topographic or county map) 

\ I Tax Map 

c=J Soil Impact Map 

[
~ Ground-Water Impact Map 

-=.J Cross Section 

.=::J Predicted Future Migration Map(s} 

I ~ North Arrow and Bar Scales on all maps 
DH:C 3543 (11'1997) 
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Monitor' lata 
Contract. Jj{ vnler No. 

Well Itlenlll1lcatilll1 J)lIleffhue 
TollIl Deplh IIf Deplh III 

Deplh 10 WaleI' pH =r:'IIIPl'I'UIUI.e Clllllluclivily Dissllivetl 0, Turbiillily 
Sample ID 

Well Product (DC) (lm/cm) (mgt\) (NTU) 
-...-- = 

-
I 

-

- . 
-- -

--

I--

'----
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Tetra Tech NUS Inc . 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Project Site Name: (t"Jc. 5i+e. 30 Sample 10 No.: 

Page of 

700 L..t">1.. ~5 ~ t. 
Project No.: NDllD'--l ~lr\o N \4'-\ (0 Sample Location: C tU c 3Q /"VI. "'V 5" 

,J 

Sampled By: Duplicate: 0 
Field Analyst: Blank: D 
Field Form Checked as per QAlQC checkiist (initiais): ~ 

SAMPLING DATA: .. " 
Date: ~ z--z-- SA Color ORP (Eh) S.C. Temp. Turbidity DO Sal. pH 

Time: (Visual) (+ 1- my) (mS/em) (Ie) (NTU) (M eter, Illj!!l) (%) (Sm 

Method: 

SAMPLE COLLECTION/ANAL YSIS INFORMATION: .. 
Dissolved Oxygen: 

(; - f 
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/L) Analysis Time: ~f>1 

Range Used: Range Sample Vol. Cartridge Multiplier Titration Count Multiplier Concentration 

0 1-5 mg/L 200ml 0.200 N 0.01 x 0.01 = mg/L 

0 2-10 mg/L 100ml 0.200 N 0.02 x 0.02 = mg/L 

CHEMetrics: 0. 'i.. mg/L 

INotes: 

A I . T' 1"'\1 I\GII I IlLy_ .. na.ys!s . !me: r - -

Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered: D 

Range Used: Range I Sample Vol. I Cartridge I Multiplier Titration Count Multiplier I Concentration 

0 10-40 mg/L 100ml 0.1600 N 0.1 & L05 x 0.1 = /0. ~ mg/L 

0 40-160 mg/L 25ml 0.1600 N 0.4 & x 0.4 = mglL 

0 100-400 mglL 100ml 1.600 N 1.0 & x 1.0 = mg/L 

0 200-800 mglL 50ml 1.600 N 2.0 & x2.0 = mg/L 

0 500-2000 mglL 20ml 1.600 N 5.0 & x5.0 = mglL 

0 1000-4000 mg/L 10ml 1.600 N 10.0 & x 10.0 = mg/L 

Parameter: I Hydroxide I Carbonate Bicarbonate 

I Relationship: (0 _ 5 
CHEMetrics: mgiL 

Notes: 

Standard Additions: 0 Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 

Carbon Dioxide: 

Equipment: HACH Digital Titrator CA-DT CHEMetncs (Range: mg/L) Analysis Time: cbe~y 

Range Used: Range I Sample Vol. I Cartridge I Multiplier Titration Count I I Concentration 

~ 10-50 mg/L 200m) 0.3636 N 0.1 xO.1 = mg/L 

.Qj 20-100 mg/L 100m) 0.3636 N 0.2 I~ 3 xO.2 = 31. t. mg/L 

0 1 00-400 mg/L 200ml 3.636 N 1.0 x 1.0 = mglL 

0 200-1000 mg/L 100ml 3.636 N 2.0 x 2.0 = mglL 

CHE~.1etrics: 
_ ... 11 
111~/'" 

IStandard Additions: o Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 
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Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: ~(\Jc... Site. 30 Sample 10 No.: '3 OCz..L /}? cjs (P / 

Project No.: N DI lDY Bldo NW-\lp Sample Location: Lye 3 P ;?t.-~¢ 5"" 
Sampled By: erA- ...J 

Duplicate: 0 
Field Analyst: 7l.I- Blank: 0 
Fie!d Fnrm Checked ;IS per QAjOC Checklist (initia!s): I 11 I 

SAMPLE COlLEcnoN/ANAL YSIS INFORMATION: ' . v ~ 

.. 
Sulfide (5"1: 

rP'f O 9-Equipment: DR-70O DR-8 -- HS-C Color Chart HS-WR Color Wheel AnalysiS Time: 

ProgramIModule: 610nm 93 Other: 

-
Concentration: {p.¢ I mg/L Filtered: 0 
Notes: 

Sulfate (50/1: 

Equipment: DR-700 DR-8 -- Other: Analysis Time: 

ProgramIModule: 91 
r-, - ., .. ______ mgIL Il,;oncemratlon. Filtered. LJ 

Standard Solution: Results: __ _ 

Standard Additions: 

o 
o Digits Required: 0.1 ml:, ___ 0.2ml: ___ O.3ml: __ _ 

Notes: 

Nitrite (N02"-N): 

Equipment: 

ProgramIModule: 

Concentration: 

Notes: 

Equipment: 

ProgramIModule: 

Concentration: 

DR-700 DR-8 

60 

rb . <t l d> mg/L 
I I 

DR-700 DR-8 

55 -______ mglL 

Other: 

Other: 

Results: ---

Analysis Time: r'1 Lf rf; 
Filtered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Ana!ysis Time: 
=~---

Filtered: 0 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 Standard Solution: 0 

Standard Additions: 0 Digits Required: O.lml:, ___ O.2ml:, ___ O.3ml:, __ _ 

Notes: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS Inc , Page of 

I • ..Iject Site Name: C~C- Si±-e ~Q Sample 10 No.: 

Prolect No.: [)1QI I.e ~ Bld§ NH4-~ Sam~le Location: 

Sam~led B~: Duplicate: 0 
Field Anal~st: Blank: 0 
Field Form Checked as per QAiQC Checkiist (initiais): I~.L-I 

SAMPLE COLLECTION/ANALYSIS INFORMATION: f. , , 

Manganese (Mn2+): 

Equipment: DR-700 DR-8 -- HACH MN-5 other: Analysis Time: (/)C;z¢ 

ProgramIModule: 525nm 41 

Concentration: 0.¢ mg/L - Filtered: 0 
Digestion: 0 

Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1 ml: 0.2ml: 0.3m!: 

Notes: 

Ferrous Iron (Fe2+): 
, -I EquIpment: 

Prograrr.lModu!e: 

IR-1BC Color Wheel other: _____ Analysis Time: P 'l 15 DR-700 DR-8 

500nm 33 

(' - -entration: n<. • ~ I mglL _w~ ___ _ Filtered: 0 

Hydrogen Sulfide (HzS): 

, , 

Equipment: HS-C Other: Analysis Time: ____ _ 

Concentration: -,--&_ . ....:..~ __ mglL Exceeded 5.0 mg/L range on color chart: o 
Notes: 

~QA/QC Checklist: 

Aii data fieids have been compieted as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: 

Mulitplication is correct for each Multiplier table: ~ 
Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: c::Y--
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

r~itrite Interference treatment used for Nitrate test if Nitrite was detected: ~ 
Title block is initialized by person who performed the QAlQC Ckecklist: g.---



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: tNc.. 6i}e 30 Sample 10 No.: 3¢6L/h¢/¢/ 
Project No.: NDllcY- _BJdCl NJ-\4J.D Sample Location: C tV C 3--¢/ /h W.!: 
Sampled By: 

..J 

Duplicate: 0 
Field Analyst: Blank: 0 
Field Fonn Checked as per QAJQC Checklist (initials): i~_ 

SAMPLING DATA: L/ ., 'I', : t,.: ", , 

Date: 1 22- '1-'1 Color ORP (Eh) s.c. Temp. Turbidity DO Sal. 

Time: (Visual) (+/- my) (mS/an) (Ie) (NTU) (Meter, mgll) (%) 

Method: 

SAMPLE COLLECTIONfANAL YSIS INFORMATION: .. . , 

Dissolved Oxygen: D-I 
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: __ mg/L) Analysis Time: lJ '-(if 

Range Used: Range Sample Vol. Cartridge Multiplier Titration Count Multiplier Concentration 

0 1-5 mg/L 200ml 0.200 N 0.01 x 0.01 = mg/L 

0 2-10 mg/L 100ml 0.200 N 0.02 x 0.02 = mg/L 

CHEMetrics: n tf mg/L ), 
INotes: • 

Aikaiimty: . Analysis Time: 
I 

Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: __ mg/L) Filtered: 0 

Range, Used: Range Sample Vol. Cartridge I Multiplier Titration Count Multiplier I Concentration 

~ 10-40 mg/L 100ml 0.1600 N 0.1 & L/~ xO.1 =tjc;. mg/L 

0 40-160 mg/L 25ml 0.1600 N 0.4 & J 2-¢ x 0.4 = Y8 mg/L 

0 100-400 mglL 100ml 1.600 N 1.0 & x 1.0 = mg/L 

0 200-800 mg/L 50ml 1.600 N 2.0 & x2.0 = mglL 

0 500-2000 mg/L 20ml 1.600 N 5.0 & x 5.0 = mg/L 

0 1000-4000 mg/L 10ml 1.600 N 10.0 & x 10.0 = mg/L 

ara eter: HydroXIde Ca rb at on e Bicarbonate 

Relationship: 

CHEMetrics: mg/L 

Notes: 

Standard Additions: 0 Titrant Molarity: Digits Required: 1 s1.: 2nd.: 3rd.: 

Carb n Dioxide: 

Equipment: HACH Digital Titrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: 1 cf ~rt. 

Range Used: Range \SamPle vOl.lcartridge \ Multiplier Titration Count .1 I Concentration 

Q 10-50 mg/L 200ml 0.3636 N 0.1 xO.1 = mglL 

~ 20-100 mglL 100ml 0.3636 N 0.2 _~!f~ xO.2 = ~g mgIL 

0 100-400 mg/L 200ml 3.636 N 1.0 x 1.0 = mglL 

0 200-1000 mg/L 100ml 3.636 N 2.0 x 2.0 = mg/L 
- -"-- .. .. 

I
CHEMetncs: ___ ,mg/L 

_ Notes: 

IStandard Additions: D Titrant Molarity: Digits Required: 1 st.: 2nd.: 3rd.: 

pH 

(SU) 



.~ FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS Inc Page of . 
.. uject Site Name: C-Nc.. Si-k. 30 Sample ID No.: 5¢>rqLA /J / ¢ J 

Project No.: NOI(P4 Bld~ NH4(P Sample Location: 

Sampled By: 
... 

Duplicate: 0 
Field Analyst: Blank: 0 
~:~I,.j ~~~ I"'h ... ,.\'on .,,, nor f"'Ill./f"'If"". f"".h<>t"'ldic::t (initi~lc::" I ~ I rlCIU r Villi \J111i;i""n,,"'-'I ~w tJ""" ""'If,r"V ~_ ......... --, " ........ '.111 ......... _'. !--:" , <I 

SAMPLE COLLECTION/ANALYSIS INFORMATION: f 

Sulfide (521: It? 
Equipment: DR-700 DR-8~.f? HS-C Color Chart HS-WR Color Wheel Analysis Time: fis~ 

ProgramIModule: 610nm 93 other: ~ 

-
Concentration: rt.gcP mg/L Filtered: 0 
Notes: (( L.lm IT" 1P~,a..?,,<,,/C=O ~ j),e ?<t~ ~""'r:J~ //. b/~ c:.,cff,-

a,(d,/!", /~ /. 1V..t...u • 

Sulfate (SO/l: 
./ J 

Equipment: DR-700 DR-8 -- Other. Analysis Time: 

ProgramIModule: 91 I Concentration. 
~ ______ mg/L _ ... n 

t'lnereo. L.J 

St::ondard Solution: Results: ----
Jard Additions: 

o 
D Digits Required: 0.1 ml: ___ 0.2ml: ___ 0.3ml:. __ _ 

Notes: 

Nitrite (N02-·N): 

Equipment: DR-700 

ProgramIModule: 

Concentration: t.P¢3 

Notes: 

I ..... IW .. ~ \"W~3 -'w," 

=quipment: DR-700 

ProgramIModule: 

DR-8 

60 

mg/L 

DR-8 

55 

Other: 

Other. 

Analysis Time: / I 2 S 

Filtered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Ana!ysis Time: =,....-----
Filtered: D 

Concentration: ______ mg/L 

Standard Solution: 

Standard Additions: 

Notes: 

o 
o 

Results: ----
Nitrite Interference Treatment: 0 

Reagent Blank Correction: 0 
Digits Required: O.lml: ___ 0.2ml: ___ O.3ml: __ _ 



, 

.~ 
Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: CoNe Sik 3n Sample ID No.: '3<fS 9l-f"Yl0 l ¢ / 

Project No.: NOllDLj Ride NI-I4-lo Sample Location: 

Sampled By: 
oJ 

Duplicate: 0 
Field Analyst: Blank: 0 
Field Form Checked as per QA/QC Checklist (initials): I~<H 

SA1llv'PLE COLLECTIOt-JlANAL YSIS INFOR~_AT'ON: • 

Manganese (Mn2+): 

Equipment: DR-700 DR-B -- HACH MN-5 Other: Analysis Time: {fcp-g 
ProgramIModule: 525nm 41 

~- 2.- - 0 Concentration: mg/L Filtered: 

Digestion: D 
Standard Solution: D Results: Reagent Blank Correction: D 
Standard Additions: D Digits Required: 0.1ml: 0.2ml: 0.3m!: 

Notes: 

Ferrous Iron (Fe2+): I Equipment: DR-700 DR-8:i$> IR-1BC Color Wheel Other: _____ Analysis Time: I I rj 2-

ProgramIModule: 500nm 33 

Concentration: ....;cb~. _2-_1 __ mg/L Filtered: D 
Notes: 

Hydrogen Sulfide (H2S): 

Equipment: HS-C Other: Analysis Time: 

Concentration: _.;;,..~_._c:P~_mg/L Exceeded 5.0 mglL range on color chart: o 
Notes: 

IQA/QC Checklist: 

All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: 

Mulitplication is correct for each Multiplier table: ~ 
Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 

QAlQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

~ Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

Title block is initialized by person who performed the QA/QC Ckecklist: 



Tetra Tech NUS Inc , 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: tr'\l_c. ~i-+< zq Sample 10 No.: ZffGLfJ1¢3 ¢/ 
Project No.: tJDI~4 Bid a ru-\ l\ Ie SamEle Location: UV C ZC; IY7 (;J (j) :} 

Sampled By: 
.... 

Duplicate: 0 
Field Analyst: Blank: 0 
Field Form Checked as per OA/OC Checklist (initials): I '.v 

~u 

SAMPLING DATA: ", :,:. ;",:", :";: "';''"'";: ';, " 
. , 

. ,,;' "'~ ',~,,' ,! :';,," ':',,' ;;, I' "" •• ,",.:,(;,/", ", ~ .. ~ II " 
, . 

I' .. " . ",,,", ... 
• J ':"'" 

. ',.,', " i.i, ," ... ', 

Date: r-::f- Lq- '1'; Coior r--""'"" S.C. Temp. Turbiditj ru", C!~I 

'P~~ 
"'..., w .... 

(Ie) (Meter, mgll) Time: (Visual) (+/- my) (mS/em) (NTU) (%) 

Method: ~.-gO .061 2..6. " ¢ '2..61 --
SAMPLE COLLECTIONTANAl YS1S lNFORMATION: ' , " " " " 

' " ''':, " , 

-
Dissolved Oxygen: 

CHEMetrics (Range: /-Ir mglL) Equipment: HACH Digital Titrator OX-DT Analysis Time: Q'1 25 

Range Used: Range Sample Vol. Cartridge Multiplier Titration Count Multiplier Concentration 

0 1-5 mg/L 200ml 0.200 N 0.01 x 0.01 = mglL 

0 2-10 mgIL 100ml 0.200 N 0.02 x 0.02 = mgIL 

CHEMetrics: 2- mglL 

Notes: 

IAlkalinity: Analysis Time: ____ _ 

Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mglL) Filtered: 
..--, 

U 

Range Used: Range Isample Vol. ICartridge I Multiplier Titration Count Multiplier .1 Concentration 

~ 10-40 mgIL 100ml 0.1600 N 0.1 & 16d x 0.1 = /6 mglL 

0 40-160 mglL 25ml 0.1600 N 0.4 & x 0.4 = mgIL 

0 100-400 mg/L 100ml 1.600 N 1.0 & x 1.0 = mgIL 

0 200-800 mgIL 50ml 1.600 N 2.0 & x 2.0 = mgIL 

0 500-2000 mgIL 20ml 1.600 N 5.0 & x5.0 = mgIL 

0 1000-4000 mgIL 10ml 1.600 N 10.0 & x 10.0 = mgIL 

Parameter: I Hydroxide I Carbonate Bicarbonate 
!,- ... .. ! ~ ! - /'7"-.. I I- I 

I I~R~e~lat~lo~ns~n~lp~._~_~~_~ __ ~~~ ___ ~ ____ ~J~-______ ~ 
CHEMetrics: ___ mglL 

Notes: 

Standard Additions: 0 Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 

Carbon Dioxide: 
Equipment: HACH Digital Tltrator CA-DT CHEMetrics (Range: mgIL) Analysis Time: ~qL.j.Z 

Range Used: Range 1 Sample Vol. 1 Cartridge 1 Multiplier Titration Count I I Concentration 

~-r 10-50 mgIL 200ml 0.3636 N 0.1 "1_~ xO.1 =~''ffi!n: 
~ 20-100 mgIL 100ml 0.3636 N 0.2 l.o~ x 0.2 = !of I mgIL 

L-' 100-400 mgIL 200ml 3.636 N 1.0 x 1.0 = mgIL 

0 200-1000 mgIL 100ml 3.636 N 2.0 x 2.0 = mgIL 

CHEMetrics: mgIL 

n Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 

"'U 

"" 
(SlJ) 

J 



... ..., ... 1...,..-

.~ FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Page f 

Project Site Name: C,v<:. 2-'1 Sample ID No.: 2t:1 0.FJY}(j)3¢/ 
Project No.: tJDI~L.\. SamEle Location: c./V<lC, /vic.,.) S 
Sampled By: Duplicate: 0 
Field Analyst: Blank: 0 
Field FOiiii Checked as per QA/Ce Checklist (initials): l~1 

SAMPLE COllEcnoNJANAL YSIS INFORMATION: ' , ... , ' , .. ~. , ", ,.' .. " '" " , : ,.,. "·'.:!'l\'~" 'I' ,~' ~,.".,:!;e,""':'/, ,(r," ... .. ,. 

Sulfide (521: 
Equipment: DR-700 DR-8~~ HS-C Color Chart HS-WR Color Wheel Analysis Time: tl15S' 
ProgramIModule: 610nm 93 Other: 

-
Concentration: c/;.¢/ mg/L Filtered: 0 
Notes: 

Sulfate (SOll: 

Equipment: D - DR-8~_ Other: Analysis Time: 

ProgramIModule: 91 I Concentration. ______ mg/L _!I..L ___ ....I. n r mereu. L.-I 

Standard Solution: 0 Results: ~. 
Standard Additions: 0 Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

Notes: 

Nitrite (N02"-N): Analysis Time: Z'Af:;;. loz" 
Equipment: DR-700 DR-8~j Other: Filtered: 0 
ProgramIModule: 60 

Concentration: ¢ .CP1-S mg/L Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Notes: 
-

Mi+r",,+ .. IMn ".M\. ............ \' ... ~3 - •• ,- Analysis Time: 

Equipment: DR-700 DR-8 -- other: Filtered: 0 
ProgramIModule: 55 

Concentration: mglL 

Nitrite Interference Treatment: 0 
Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1 ml: 0.2m1: 0.3ml: 

Notes: 



, . 

Tetra Tech NUS Inc . 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Project Site Name: CJ\Jc. ?i~ z..q Sample ID No.: U1 0, ~ (V1..d>3 Cb l 
Project No.: No\l.J,U; Sample Location: CjJ C L'i. J\-.~ J 
Sampled By: Duplicate: D 
Field Analyst: Blank: D 
Field Form Checked as per QA/QC Checklist (initials): hA- I 

SAMPLE COlLECTIONlANAl YSIS INFORMATION: I -
~1I.,.nn.,."""., .. IMn2+,. 
,,., ... 1 .~u. • ........... \,...... " 

Equipment: DR-700 DR-8 -- HACH MN-5 Other: Analysis Time: (fS.? 
ProgramIModule: 525nm 41 

Concentration: 0.2- mglL Filtered: 0 -
Digestion: 0 

Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: DR-700 DR-8~~ IR-18C Color Wheel Other: Analysis Time: I [j 2 '5"" 
IPrOgramIMOdule: SOOnm 33 

Concentration: i>.cPi mg/L Filtered: LJ 

Notes: 

Hydrogen Sulfide (H2S): 

Equipment: HS-C Other: Analysis Time: 

Concentration: mgIL Exceeded 5.0 mglL range on color chart: D 
Notes: 

,..., It I""'''' ,... .... __ LI: ....... 
"-U"\I \.ail '"" "" .. C' \'1\ .. '-' ... 

~-

All data fields have been completed as necessary: D 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 0 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 
Title block is initialized by person who performed the QAlQC Ckecklist: 0 

I 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[] Monitoring Well Data 
[] Other Well Type: 
n QA Sample Type' -- - -

SAMPLING DATA: 

Date: g 2.2- .,., 
Time: J2./cP 
Method: 

PURGE DATA: 

Date: '£2z..1~ 
Method: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 

Total V.Jell Depth (TD): / "J C., 
I 6-- ..J L 

Static Water Level (WL): ,,/ • .5 '1 
One Casing Volume(gaIlL): . Sri 
Start Purge (hrs): loP p 
End Purge (hrs): IrP3cP 
Total Purge Time (min): : 3 () 
Total Vol. Purged (gaVL): 2· ~ 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

SAMPLE COLLECTION INFORMATION: 

Analysis 

8r6)C ElJI? 

P'!}- iJ 

I!J {-("at vV;f 1h~(j''V 

h ,'i)/o, ) 

OBSERVATIONS I NOTES: 

Circle if Applicable: 

".C:/uen I nll .... Ii,..~+6 In t..In • .Wh"",nloJ,", ""'Wt'IIW".~ ,_ •• _ •• 

pH S.C. 

Standard mS/em 

pH S.C. 

b./2 .1/ l-
6, /2 .IP¢ 

f. ·1 ¢ , dJ!jcg 

6.¢5 .lrJ¢ 

Preservative 

)+c,/ 

-
J+C/I 

-

Temp. 

Degrees C 

Temp. (C) 

27. I 
Zc"r/) 
29, ¢ 
Z-g.'i 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_of_ 

3¢~LIYl¢/rPl 
{Me 3rJ m v~/ 

J;Z;-

[j Low Concentration 
[] High Concentration 

Turbidity DO Salinity Other 

NTU mg/l % NA 
-

Turbidity DO Salinity Other 

?- {j. ( 'g 

:;- ~.L(f.( 

[ l cP· <jq 
(g tJ· ,?-S 

Container Requirements Collected 

3 X V04-1 I 

2.. X I Iff 

$ >c '-f () ,.." I 

I K Ie, P/4.S'1-7 

Signature(s): 

I 



rOject Site Name: 
Project No.: 

o Domestic Well Data 1 .. Monitoring Well Data 
n Other Well Type: 
o QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

Pag _ f 

Sample 10 No.: ,~i tYf.,z5 7;.., c6 f 
Sample Location: M lei -~ . 
Sampled By: .:ec# I > g H-
C.O.C. No.: . 
Type of Sample: -------
o Low Concentration 
o High Concentration 

SAMPlJNG~:PArA~:·::i.~ b :~j·./i.:~;:::.<,:;::t:>:;.\l::·;·%' :-{(~:~;:' .. i::';.':~.::::~~:d·/);:t·n~,::,uU\LLi:'::j{:i:,( :i:'i, ::1;,,·:;,(;;;:,: }t::.:,', ':::\'::.':':::~ \'11 +t:':':::H ~:';:~': ,:::::}m:~:::~:: ;~:>\~::::;;·';,::~r:.~':~t:;:::r~: ;., 
Date: '7-~I!//~ <":i'" Color pH S.C. Temp, Turbidity DO Salinity Other 

!T~me: C ~ ,~ q ViaU8l Standard mS/an J>eareea C N11J mgIl ~ NA 

Method: 

PIJRG~~OA T'~ ,::,::;'lA~:~:::.:':~:::·.:'·:S:· ::t(::·.V:':';·;·';;;·:;k:;;:::;:;:::;:.:·;·:':;:::)t/:\::i:{,:'.::. ::i ;::i:\·i:;:.:·.::::,::::,"';:r·{;\;:·: ,}:(;.:~::,?("):::':':: .{:i:\\:,::::~·:, ,::: :?':':::::):)i:~<': :'it t·",,:i·,:.:?::::::: . .::i':::;(: ':::~:',;: .:,:it:·:: 

Date: ') -i "-1 ri Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

'>oJ 

Monitor Reading (ppm): 

!Wen Casing Diameter & Material 

Type: r. v~ ~- . d ,/ 
Total Well Depth (TV): 

Static Water Level (WL)' 

One Casing Volume(gallL): 

Start Purge (h:s): '0 :.>('\ ~ 

, Purge (hrsj: 

Total Purge Time (min): 

Total Vol. Purged (gaiIL). 

Analysia 

.. ,. '" 

MSIMSD 

2 

3 

,<;:?~r; ~/r"J~ 

.("~t7 . /.)2: 
I~CJ'-
• I ) .I()~ 
_of ' /" , .~ '10'0 .,.. , 

Preservative 

1-1 Cf 

--' i ~ (J ' '-,.."... 

-·d Z. (j r" ,r~ 
t --."\ 
,', ....... 

"d-.t.J -. ~ 1.5 
.,--..t' ~ .7- 't- ,:) ';t 

Container Requirements Collec:ted 

, . 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[] Monitoring Well Data 
[] Other Well Type: 
fl OA S:amole TVDe' 
LJ - . ~-'--r-- , , 

SAMPLING DATA: 

Date: ;8 '22.'<=7'1 
Time: /6 / rj 
Method: 

PURGE DATA: 

Date: '¥ . 22.· '75 
Method: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 

Total Well Depth (TD): ! if. b ~ 
Static Water Level (WL): I d .4 !P 
One Casing Volume(gal/L): riA1 
Start Purge (hrs): /5«¢ ....,... 
End Purge (hrs): ! 6 trf 
Total Purge Time (min): 

Total Vol. Purged (gaVL): 2. ~ 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

.&~ 

SAMPLE COLLECTION INFORMATION: 

Analysis 

ele=-/" /r-;tOt:? 
/ 

pa;;.J. 

OBSERVATIONS I NOTES: 

(e(,61-
( if 

L(. Z 1-
(0.'1/1 ./6 ---'(.2r zit 2-

V ;? ?- rjJ 
Circle if Applicable: -L (? ? 7 

MSiMSD ! Du' iicate fD'f..Io~ ..J p 

Page_of_ 

Sample ID No.: sP(;tlhr/3 rf ( 
Sample Location: Cpe ?cP.h14d,¢/ 
Sampled By: v;;tf-

C.O.C. No.: 
Type of Sample: 

[] Low Concentration ~ 

[] High Concentration I 

pH S.C. Temp. Turbidity DO Salinity Other 

Standard mS/em Degrees C NTIJ mg/l % NA 
-

pH S.C. Temp. (C) Turbidity DO Salinity Other 

5·2£ .1?-3 2~·z.. 8 /9;z.. 
y. 9~ .¢66 ZS".7 z... Z. rj¢ 

Y.ZiZ .$61 2..5.~ J /. 9/ 
y. 96 .¢(.b Z-6./ I /.9(j 

Preservative Container Requirements Collected 

~/ ....s » Y"'"t? ....... I 

'--- 2 xz L (h. 

~. . 

Signature(s): .... 



Project Site Name: 
Project No.: 4 

o . Domestic Well Data 
~ Monitoring Well Data 
o Other Well Tvoe: -- , .-
[J QA Sample Type: 

Method: Sip""; f>t£ "i:( e.. 

Monitor Reading (ppm): v 
~ell Casing O/ametar & Material 

Type: P iJ.G' r// 
Total Well Depth (TO): 

Static Water Level (Wl): 

One Casing Volume(gallL.): 

Start Purge (hrs): 

E.nd Purge (hrs): 

Total Purge Time (min): 

Total Vol. Puroed (galll): 

Analysis 

GROUNDWATER SAMPLE LOG SHEET 

Color pH S.C. Temp. 

Visual StaDdard mS/cm Deana C 

Volume pH S.C. Tamp. (C) 

Initial ft,3S- _ 3YI Cl.. y. ~~ 
6".1./L/ ~()I d,'-f.r~ 

2 6". '-IS'" <> 307 ? <-f ./ 

3 U, 49 .d.Q7 :J.1. ! 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Pag of 

36 G- L. rv,(6 "I 0 ( 
1\1 hl-lf 

RI! /c.H 

li low Concentration 
o High Concentration 

Turbidity DO 

NnI mall 

Turbidity 00 

/6 7Z ') { 

~ d,_ b 6 
d -") <7 t?'- # '.J 

0 !l 35 

'Contalner R~ulremants 

Salinity 

~ 

Salinity 

other 
NA 

Othar 

Collected 

I 



GROUNDWATER SAMPLE LOG SHEET 

Page_of_ 

Project Site Name: ____ Y1_'_t_k ___ :)"'-!::ir:p::;.....l.6.L11Id..l.lg¥N.Y~,.,Ic>Sample ID No.: 34 y L f'YI¢ 5)6 / 
Project No.: NO! lD:\ ~ C Sample Location: eve 3¢ M w< 

[] Domestic Well Data 
[] Monitoring Well Data 
[J Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: r 2.2_ ,?c:, 
Time: !ZZ.t; 
Method: 

PURGE DATA: 

Date: <j 22. t::jC1 

Method. 

MOnitor Reading (ppm): 

Well Casing Diameter & Matenal 

Type: 

Total Well Depth (TO): /3. ~ "5 

IStatic Water Level (WL): t. "Z ~ I 
One Casing Volume(gaUL): I, ; l( 

Start Purge (hrs): ¢?¢s; 
End Purge (hrs): ¢gcf'g 
Total Purge Time (min): 

Total Vol. Purged (gaUL): 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

SAMPLE COLLECTION INFORMATION: 

Analysis 

~rb;C/r,o~ 
{ 

PA-/d 

j) )<:;~o I~ 0< /YJ i9 -H..,,~ 

OBSERVATiONS I NOTES: 

pH S.C. 

Standard mS/cro 

pH S.C. 

~.p 2- . I PJ / 

5·36 ·!r3 
S·]tr . J:;'1 

;: ~ 7 .f" 

Preservative 

bJ--G-, 

... 
-

'-

.1!'tC ( 

Sampled By: ....:r---e-
C.O.C. No.: 
Type of Sample: 
o Low Concentration '1 
[] High Concentration 

Temp. Turbidity DO Salinity Other 

Degrees C NTIJ mg/I ~ NA 
. 

Temp. (C) Turbidity DO Salinity Other 

2? '5 /1 t:; ¢.?-~ 
26.'( It, ft. :;; f// 
2'-.3 5 'rI. 5" 3 

2(..2- .3 (21.3' ~ 

Container Requirements Collected 

3 ~-:-- <£0-./ 

2.- X- I Ifr . e:" A 

I X tj p/c, (" h 7-
I / 

~ ~ .lL.O"...., I 

,-

" 

f ... c_lr_cl_e_lf_A.;..pp;...I_lca,..b_ie_: _________________ -t1 Slgnature(s): i MS/MSO I o"pn~",o No., I ~n,... ~ 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

roject Site Name: Ci0C 0° i!i NH4Cp Sample 10 No.: ~(iG-i.. M ~£ oS { 
Project No.: Sample Location: Tj l~-~ ~QIL2L} C 

Sampled By: Elf I r< - . 
[] Domestic Well Data C.O.C. No.: 

)(Monitoring Well Data Type of Sample: 

I 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~ j- j'~ - Q; "l Color pH S.C. Temp. Turbidity DO Salinity Other 

Time. I:"';S-I Visual Standard mS/em Degrees C NTU mgll % NA 
Method: 

PURGE DATA: 

Date' j- ;7;'-~7 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: S 1;",1_...) f!< r"",,-':. Initial .~39 , ltic)' ?4,~ 6':f '-I q:~ 
~, J 

- 15:"-0,; Monitor Reading (ppm). 1 ... /73 ·";7 c i-i ~ .0'7 (7\,) - ., 

Well Casing Diameter & Material 2 -)·,oS- ,/7"d. ;;>,<.6 0' ~ ·7'7 
Type: p. i/. c" 

~;., 
3 6·./~ .iT;) ~~-,~ rJf' ~ .r; 0 

Total Well Depth (TO): J3.~O 
Static Water Level (VIIL): It·IT 
One Casing Volume(gal/L): i . / '-f:,d 
C::tart Purge (hrs): t3S-~ 

j Purge (hrs)' i'-l~O 

Total Purge Time (min): 

Total Vol. Purged (gaIlL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

gr~x I I'Jc.\. 0 ' / ,'1T13B. • I r Ir-t"C <: X l{.o ;.v. , Vtt;{S 
f/4f! - "'"' ::::>- .~ / /.., ::2 ¥ / L I"P 11I17,·f' C 

OBSERVATIONS I NOTES: 

Circle if Applicable: Signature(s): 
'" // 

MS/MSD I Duplicate 10 No.: /?b~/J/? e/H 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: NDlleY: ~ c.. 

[] Domestic Well Data 
[] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: '1S L,- '1 'i 
Time: /6"15 
Method: 

PURGE DATA: 

Date: 

Method: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 

Total Well Depth (TD): )2 .-?~ 
Static Water Level (WL): (, • Z 2. 

One Casing Volume(gaIlL): (.0 b 
Start Purge (hrs): N I 5 
End Purge (hrs): ( S / ~ 
Total Purge Time (min): {, ¢ 
Total Vol. Purged (gal/L): 5. 5' 0\. 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

SAMPLE COLLECTION INFORrlATION: 

Analysis 

/ 

6 /r-L / t;"t)8 
( 

14/..; 

OBSERVATIONS I NOTES: 

pH S.C. Temp. 

Standard mS/cm Degrees C 

pH S.C. Temp. (C) 

'·51 ,3/'9 2;?· ? 
{, ·r/ .513 Zt .p 
t.~? .2<fS 2.S,g' 
b.~1 .2t:tr,J ~).~ 

Preservative 

ffrd ? 

- L-

Page_of 

Sample 10 No.: gtPyLIV1 ¢7-91 
Sample Location: C,.J c ~ CJ, ('v\. <....J ¢]-
Sampled By: \ 5&-
C.O.C. No.: 
Type of Sample: 

[] Low Concentration 
[] High Concentration 

Turbidity DO Salinity 

NTU mg/l % 

-

Turbidity DO Salinity 

'f<t fl· 7-8 
2/ (X ?-r 
<f (t. y 2-

2/, 6. C; 1-

Container Requirements 

X 'to A.../ 

X ! //7--. 

Other 

NA 

Other 

Collected 

Circle if Applicable: ;") f () t Signature(s): 
~-M-.S-!M-.S~D~I-D-U-P-lic-_a-te-ID--NO~·~-:·~-~~~~----------------~I 



GROUNDWATER SAMPLE LOG SHEET 

PrOject Site Name: C~C:}O £:«!Af" G 
Prcject No.: No! 4>4- BI<1§ "U-1 It(D 

o Domestic Well Data 
~. Monitoring Well Data 
n Other Well Type: 
o QA Sample Type: 

Pag of 

Sample 10 No.: 3oQ-/-.. MoQQ I 
Sample Location: g ;1-f; 
Sampled By: _+ _ TZH. 
C.O.C. No.: 
Type of Sample: 
U Low Concentration 
[] High Concentration 

Date: ?-J0 -CfJ.. Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: L 7 '--I.... Visual. Standan1 mSfcm Degrees C NTIJ mgII ~ NA 

P~l;':UAr~:"::,,::\%N:;:> ~~:'::':i:?};:t:;\:: ,,::;i,W::):';'(~i;r:,~t:'.':{:A·;;:}:·:h::,';;·::~:it·::\\if::':\,::/:>:W':::::;:,f·:::;:;~~i:i:;\<;i:'::·,::;:f~:/:f:,:.:,::,:,~.: . .', .. ' :. :.;i;;:'::;~:"b:tW:Pi:~~}{:t;J::·::/<;::'!!?»>;}~: 

Date: / -)O-'::t q VolulM pH S.C. Temp. (C) Turbidity DO Salinity other 

Method; <low Pu ~<S Initial -6'51 < if'cJ ag. ~ ;;0 /- 9 (f' 
Monitor Reading (ppm): 6 §'~ ;.1J.9Q ~~. 'J...~ It 66 
Well Casing Diameter & Matenal 2 6.;,:)6 ... .3tJ [1,«.?.. 4 "J- ~ tf 
Type: P' if c.. ! -;;.. I ( 3 h_Yt; 35'1 -;;1, 'D, () /6 J ~ 9... 
Total Well Depth (TO); i /r:J, .~ j 
Static Wa1er Level (Wl). 

One Casino Volume(gal,Lr 

Start Purge (hIS): 

End Purge (hrs): 

Total Purge Time (min): 

Total Vol. Purged (gallL): 

Analysis Pre •• rvatlve ContaIner RequIrements CoIt.cted 

He! , , 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[] Monitoring Well Data 
[] Othei VJeli Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: 7/tU"lQ 
Time: I / ~(,j. 
Method: kw .ftow 
PURGE DATA: 

Date: r"] UZ./ "Iq 
Method: (6vJ froL0 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: ;;' .pvC-
Total Well Depth (TO): IS.3~ 
Static Water level (Wl): q. ~ 0 

One Casing Voiume(gaiiL): 

Start Purge (hrs): 

End Purge (hrs): 

Total Purge Time (min): 

Total Vol. Purged (galll): 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

4& 1 

~ IC.~ 

I/()O-J?-
j;' 3 y. 

SAMPLE COLLECTION INFORMATION: 

Analysis 

/iTH ~ ly)IDE-
?AJ,iI y 

OBSERVATIONS I NOTES: 

Circle if Applicable: 

MS/MSD Duplicate 10 No.: 

pH S.C. 

Standard mS/cm 

pH S.C. 

C.~f .114-
6.~3 .. /7~ 

I" f() 1 .lb7 
~.n . if..<:-

Preservative 

),/£J/ 
AJC)!"'~--' 

-

Temp. 

Degrees C 

Temp. (C) 

o::j, I 

.~'~,/ 

~8.5 
..-..,- ~ (7-,J ,0 

P~ge_of_ 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[] LevI Concentration 
[] High Concentration 

Turbidity DO Salinity 

NTU mg/l % 

-

Turbidity DO Salinity 

t. 4.~ 

~ 3, ,')5-

¢ .5.39 
<t,' -~) < l~l 

Container Requirements 

Other 

NA 

Other 

Collected 

"3 J< lie) 1'V11 j/(cUS 7-1{)':~1 
"d-.x I J.. ~1JIAh'C:--L ) -l';;;,c(r 

I Si9nature(s): / 

I a4~'~~/ 

-I 

) 



Project Site Name: 
Project No.: 

[] Domestic Well Data 
)( Monitoring Well Data 
n Other Well Type: 
o QA Sample Type: 

Date: 1-/ d ·-cr"T 
Time: } "3 i("1 
Method: 

Date: 7-,b-~ ~ 

Monitor Reading (ppm): v c) 

Iwell Casing Diameter & Material 

!rYpe: 7)1 C ~' . 
[otal Well Depth (TO): 

Static Water Levei (w-L): 

One Casing Volume(gallL): 

Start Purge (hrs): 

End Purge (hrs): 

lTotal Purge Time (min): 

Total Vol. Purged (gaUL): 

Analysis 

I Duplicate 10 No.: 

I 

I -SO 

GROUNDWATER SAMPLE LOG SHEET 

CA.JC, JO Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Pag of 

~Mj06( 
;vn:; - 10 

o Low Concentration 
o High Concentration 

Color pH S.C. Temp. Turbidity 

ViauaI Standard mSlcm Degrees C NnJ 

Volu~ pH S.C. Tamp. (C) Turbidity 

Initial , v-J.S7..f ,3'"tt./- d.5:9 Cf~ 
4. be; ,315 J5.'f 19 

2 ,)..-7 '? .,3JS- ,::)C b ,C;-
3 'f. x( .. 337 ?.Y:'-r I 

f/'0/ 

rj .. ;. c~\ 

DO 

mafl 

DO 

/./..f'e; 
2-=)0 

I 46 

!,6~ 

p,....rvativ. Container Raqul,.ments 

I-feJ 

,/ /' 

Salinity 

~ 

Salinity 

Other 

NA 

other 

Collected 

, ) 

I 



GROUNDWATER SAMPLE LOG SHEET 

Page. of 

Project Site Name: Ctd.r.l 3c..) ,,:ZO ",eo C Sample 10 No.: ?4~i~t0{ Project No.: !::!C>IIQ~ Bldg r::I!:!~Q, Sample Location: 
Sampled By: 

a Domestic Well Data C.O.C. No.: 
i Monitoring Well Data Type of Sample: 

./ n ("'ttho~ \Moll T\I ...... · U Low Concentration lJ "",,"1'wl ... ""JI '1 ,.,-V. 
o QA Sample Type: 0 High Concentration 

. :f::~Ik~;:?:S:. :.: ... : . :·,:::l.l:. :.';~: ·':::<:;::::·:···dM<~Ef-F:?.: . .:. :'.:":: :';'~"':';':<; . . ... 
: ;.;;::;.',( . ':::~.;.::';~: ~ .. ::;:':<:",:,;' ',' . 

100te: 7~/()'crt Color pH S.C. Temp. TurbidIty DO Salinity Other 
Time: 1.\~.3 ViIu8l Standard mS/cm DegreaC N1U maJl 4Jr1 NA 
, .. -~ 

~.3 ,4'S 1·60 
",~ ': "'::.:'" :', ,·::.:,·:~,d1~ ". .' .. ';':>l':;::~>:; : .... " . :' :. . : 

IDate: 7 '/O-TI Volume pH s.c. Temp. (C) - DO Salinity other I Ul'Dlorty 

I;"~"\~''''''' s.Joo..J p~~ Initial 16~ .t.f3) 0<6.f </ /. '1'1 
IMonnor Reading (ppm): v 1 16' .. 5:5 .7'3/ ~";:-9 // ;.:)''j 

Iwen Casing Diameter & Material 2 16-S-~ .433 ~C6 1/ /.7-d., 
IType: ~I/ / -PVG 3 r; C;q 4~f 2..$.3 -65 i r;,o 
iTotal Well Depth (TO): It). ·9 '1 
Istatic Water Level (WL): ~.S?~ 
lOne Casing VChJtT'lG(;=Ln~): 

IStart Purge (hrs): 13~ 13~~ 
lEnd Purge (hrs): 1,<,"1d-~ 

ITotal Purge Time (min): 
• ( .... I ...... 

ITotal Vol. Purged (gallL): '/·~i.:· .... : ... ::::, ..... _:::/ : .: 
,'" ... ~ :-;;- ." .... 1---..1 r •• _' ........ .. ..,. ....... .. .. -

.I?TE5< 1 tvT"ir>!Z.. HGI ~-:; Y '7 JlJI? 1 0cl l \"': 

47AH A)c\lr.€'.J rl-, X '/ J+ ,cJMfi)rr c;.f~,.<7,~ 

.' .... :,' ~ih:;~::.::\~;~.:: .. :.,:;?{ 
" ..... ,", ., .. : .' 
.,,',: " . . .. . ,':, ' "''',' : ..,:~?:,<::,:: .. " 

.. :).l:.~",:1:;i.;:.i~::\.· . ·:·@iW~~iW~:i:;,~r*:~';i.r.~:>i't" .",~ .' -~ ';U 
MSlMSD Duplicme ID No.: /fA 'A'. 
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GROUNDWATER SAMPLE LOG SHEET 

Pag _of_ 

Project Site Name: Sample 10 No.: ~O"l..~ 1:5 01 
Project No.: NDIl9LJ Z.on~ c.. Sample Location: 

(] Domestic Well Data 
:i( Monitoring Well Data 
, [f Other Well Type: 
[] QA Sample Type: 

Date: t"f I 11-1 qq Color 

Inme: to oe:, Visual 

Sampled By: 
C.O.C. No.: 
Type of Sample: 
o Low Concentration 
o High Concentration 

pH S.C. Temp. Turbidity 

StaDdard mSlcm Deana C NTU 

Salinity 

" 
Other 

NA 

i>1IRG,~:f;I~t~~{,;::{#.:~";{{~:·:.:.::)::t:(l::?::~~~{~i::!(~i::.itfil\li}:%il~r~WMMil#~?Ni·~i~/r:·¥t~::::;%\:~iM:J:H%/hi:}h@:::{H:t\::\:i::~:::::t/::~~Wf;::~~l:;:~(::'::'~:::~:~:~:~r~/::::::\::j:\\::!·:·:·· 

Date: 1-r~-~~ 

Monitor Reading (ppm): 

We~1 Casing Diameter & Material 

Type: ;) /' f>V l-

Static Water Level (WL): Of .".z,' 
One Casing Volume(gaUL): A.2..~~ 

Volume 

Initial 

2 

3 

Start Purge (hrs): 014? J 0 ')<i.s-
End Purge (hrs): I 00" 

Total Purge Tima (min): \ 4- \ 
Total Vol. Purged (gallL): 1---' " 

Analysis 

pH S.C. 

S:~Cf o.'Z.:~ I 

G·730 e.)S4-

1~.eS t>. ~5 
(P.qq- o. r",a 

Preservative 

Temp. (C) Turbidity DO Salinity Other 

d4.~ 4~3 ~.5k 

~~.~ 0 J. 34 
d 3.5 5 :J.?D 
~~.r; C> ;J.S4 

Container Requirements CoIlect8d 



,.Jroject Site Name: 
Project No.: 

U Domestic Well Data 
~' Monitoring Well Data 
o Ot"er We!! Type: 
[] QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

N1)\ 104 

Pag _of_ 

Sample 10 No.: .--:;;J\~U'1 ;1.'/'0 f 
Sample Location: ,'.-:' I /. ~ - i:'; 

Sampled By: ,7,:-'. / 12 ~ 
C.O.C. No.: 
Type of Sample: 
U Low Concentration 
o High Concentration 

SA~·.OATA~:;::t.·~;:.~ -t·k'"il~n::: .. i~::{tt:6(iWt~~:'::~~Piili\t,~\ri%f!·;;::~'i::):~::·::F:}:!:l>~l::::.q:::i~i·:,::t:\V::;:~\~·:::::::·):::::·:;f\l:::::.{:!t;t~{:~'i·::::':, ::(:'6:::::::;t::~:,i:ii:ii::i'::::::'::::'::i:::;:':::.':' 
Date: 7 ~~ : 4 Y Color pH S.C. Temp. Turbidity DO S.Unlty Other 

TIme: ! / I?... Visual Standard mSlcm Dearea C N11.J m&fl 'l' NA 

Method: !C/~ SobS' .11f. a6.9 ¢ O.'ilf-
P~E t'l~f~":::"'»{i::~: ':·.'::'·;:,<,:):n::,:::·i);:i,;',,::',:(':::(i::;\}W/;/"::;:1#}:::::4:i>V~:!.\~::ih':i;w::;{:'N:·t:·"+i:::(:\:/i:ii':: "'.:.:'\::'::::·~i.,~i:t?!i;::t!:\,,::·,:,;:iii/.i':::::::,,::::\.}:::;;::)'::i='\:\~::i:\:X::,:(::,,?t: 

Date: '7- ! :1 ~ ,~", Volum. pH s.c. Temp. (e) Turbidity DO Salinity Other 

Monrtor Reading (ppm):~' 

~ell Casmg Diameter & Matenal 

Type: 

Total Well Depth (TO): 

Static Water Level (WL): 

<:tart Purge (hrs): 

,d Purge (hrs), 

!Total Purge Time (min): 

Total Vol. Purged (gallL): 

Analysis 

4/AH I 

MSIMSD 

2 

3 

~~C:lilj' (~ .. ) '1 .> 

J//-;J.. 

j.!>-s 

Container Requirements Collected 

He/ 



GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: ~-~~~ Project No.: 
Locati D:~ Q Per.onnel: 

w uther conditiOIlll:Jhb? Q CP ~Mea.urin, De...,;;vi..;;,.;ce;.;;,..: """"""".A.I1I~--£:1~~.r...u.;.~L..-l 
Tidally Influenced: Yea _ No _ Remark.: 

WeUor ElevatioD ot Water Level Thieme •• o GrouDdwater 

I Piezometer I 
Number 

Date I Time I RefereDce pOintl Well Depth rOdicator Readio rree Produe I Elevation I 
(feet)· (feet)· (feet)· (feet)· (feet)· 

Comment. I 
I'1W-;;J,. 9·/PN 1f)~:S- /0.3S-

.,rJ/IJ - Jt..-I cec~ ·7.d.K 

In{j) 10-./0 ~r~ J/.?j 
f11IAJ-1 b~J~ 'i ·6~ -
1'1(A) ~3 Og/7 /D.)S-

()1W -li ~'&"J"1 _Cj .S; 
Ih/W IsS) bB"a \ ~ ··:see 

~ \ , ~ --1 . )'j 

fiIi{)) -5 iO'zs~ , -"" '-' 

InI/).) -6 ~gofJ b.l?c 
('I1UJ -/ P'6~ c)-bY 

1JY1£)) ~?5 ogsf 6 -,I 
IMw-1I \ t4 o~1 7./-b 
1M/nib \V b'!¥'1 7,7<1 

-

• All m"~ents Ia !he ne~rest 0 01 loot Page_of_ 
--

". 



BORING LOG OF MONITORING WELL USED IN 

AQUIFER CHARACTERIZATION EVALUATION 



EnSafe/ AI/en & Hosha// Monitoring Well NBCC047006 

ProJect: Zone C - Neva Base OlaJeston Coor<i"lates: 2315184.71 E, 317240.48 N 

Locaticn OICYIestcn, SC S\rface Elevaticn 9.8 feet msI 
Started at 1330 on 4-5-95 TOC Elevaticn: 12.27 feet msI 
COOJPleted at 1445 en 4-5-95 Depth to GrOU"ldwater. 7.53 feet roc 
[Xiling Method: 425"' ID (7.5"' CXJ) HSA Mth spit spoon GrCU'tdwater Elevation: 4.74 feet msJ 
[Xiling Company: Af3"ICe Envrcrmenta 

Geologist: Peter Bayley 

~ 
..... ~ u 2 a:: 9 

8UJ ~ ! I 
~ ~UJ UJ 8 :rW 

g~ ii i ~UJ 
~ fbU. C 

Cl~ :J(J) <en (J) ~ a:: 

r-r- ...... 
· .. 
...... · ," 

r::_ '- '- • .,7 n 

10 200 ...... 
· .. 
: :',': .:. 
...... 
· .. · : 
',,' 

3 75 0 

...... 
':',':' · .,'. .. tTl III 

15 4 37 a 

20 

Total Wei Depth: 12.1 feet bgs 

Wei Screen: 2.1 to 12.1 feet bgs 

~ 
d GEOLOGIC CESCRIPTION 

~ 
Surface conditions: soil and grass 

SP Sand: brown to dark gray, very fine to fine with 
\. some medium, trace of silt, soft, wet at 3,5'. r 

Sand: gray with orange FeOx banding in upper 

SP 3", very fine to fine with trace medium, trace silt, 
soft, wet; more brown In upper 5". 

-

SP Sand: brown to dark brown, very fine to fine, 
trace silt. soft, wet, some granule to pebbly r layer at 13.2-13.4', 

~ 
J; 

~ 

~8 

4tl 

~ 

2 

17 

3.2 

3.9 

MeaslJ"ed: 6-21-95 
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APPENDIX E 



SITE 30, BUILDING NH 46 

ZONE C, CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Predict. 10 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 
.~~~~-----------------

Pr dicted 10-year Migration of Constituents in Groundwater -----------------------------
Parameter De.cr;!:lp:,::tl:;:o::;n.:,.;,.: __________________ _ 

POE = I'oint of IExposure 

SSTl = Slte-spllcl!lc Target level 

SSTL.oURCE a Hydrocarbon Concentration In Plume Source Area protective of RSSts at POE 

SSTlco~1P 111 Hydrocarbon Concentration at Compliance POlOt protective of RBSls at POE 

XPOf = :1( = Distance from Plume Source to POE (along Centerline) 

XCDMP = x :;0:; Di:stance from POE to Compliance Point (along Centerline) 

Y = Source Width (Perpendicular to Flow Dlrectlonl 

Z = SOUires Oep1th (Perpendicular to Flow Direction in VertIcal Plane) 

Ks = Saturated Hydraulic Conductivity 
I = Groundwater Gradient 

a :II: Pomslty In Saturated Zone 

Dilution & Attenuation without Biological Decay 

Constituent X POE XPOE Y Z 

J 
Ks 

Units 

mgll 

mgll 

mgll 

m 
m 

m 

m 

m/sec 

em/em 
cmJ/cm J 

0 Ps 

Parameter DesCrilltions. 

Ps = 5011 Bulk Density 

foe = Fraction Organic Calrbon In Soil 

ax = longitudinal D,sperslvily = .110 

ay = Transverse Dispersl"ity = a x/3 

az = Vertical Dispersivity = ax/20 

koc = Organic C,lIrbon Palrtition Coefficient 

ko = SOII·Water Sorption Coefficient 

V = Pore Water 'Velocity 

Re = Constituent Retardation Factor 

V/Re = Maximum Transpmt Rate at Dissolved Constituent = (K.i)1(9Rd 

RBsL = Rlsk-Ba.ed scre.,nlng level In Water Provided by sCDHEC (19981 

ax ay az foe koe ko V Re 

Umts 

g/cm' 
g-Clg-.olI 

m 

m 

m 
cm'-H2Dlg-C 

cmJ -H 20/g-sOII 

m/sec 

m/sec 

mglL 

ft m m m sec rn/sec m/m 

Naphthalene 45 13.71621 15 2 3.15E+08 TI43E-05 00150 

m
3
/cm

3
g/cm

3 
m m 

047 1.45 1.37 046 

m g-C/g-soil cm
3 

-H20/g-C cm
3 

-H 2O/g-soil 

II~I 483E-03 1543 7.444975 

mlsec 

·~-----------+---------+-------------~·7-E---07--+-,-2-3-.9-6-9-+-1---2-3-9-2-E--0-2---1 

Source: South Carolina Department of Health and Environmental Control (SCDHEC) 1998 Risk-Based Corrective Action for Petroleum Releasiu. BUre,au of Underground Storage Tank Management. 

DOMENICO DILUTIONIATTENUATION MODel WITHOUT BIOLOGICAL DEGAY 

c; 1 
=-erfi 

2 

Prepared By: 

Constituent 

Naphthalene 

CSOURCE , C x 

mg/L mg/L 

0.410 0.010 

Reviewed By: 



SITE 30. BUILDING NH 46 

ZONE C. CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON. SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted Migration 20 

---------------------
Predicted 20-year Migration of Constituents in Gmundwater -----------------------------
Paramllter Desc;.;;:ri;::p.::tl.::on:.;;.~: __________________ _ 

POE,.. Point of Exposure 

SSTL •• Slte·Slleeifie Target Level 

SSTl1(ItMCE - I-Iydrocarbon Concentration in Plume Source Area protective (lIt RBSls at POE 

SSTlc()MIO - Hydrocarbon Concentration at Compliance Point protective of RBSls at I?lOE 

XI"O( - x - Distance from Plume Source to POE (along Centerline' 

XCOW' = x - Distance from POE 10 Compliance Point lalong Centerline' 

Y ... StlUrCI Width (Perpendicular to Row Direction. 

Z ... S(lIUrCI O."th (Perpendicular to Flow Direction In Vertical Plane) 

K. - Saturated Hydraulic Conductivity 
I = Groundwater Gradient 

8 - Porosity in Saturated Zone 

IDilutior~~iJtion without Biological Decay 

XPOE X POE Y Z 

Units 

mg/L 

mg/L 

mg/L 

m 

m 

m 

m 

m/sec 

cm/em 
cmlJcm l 

Parameter Descriptions: 

Ps = Soil Bulk Density 

foe =- Fraction Organic Carbon in Soil 

ax = longitudinal Dispersivlty = x/10 

U y ::a Transverse Dispersivlt,t' = a x/3 

az ... Vertical Dispersivity = axJ20 

koe = OrganiC Carbon Partition Coef:ficient 

ko = Soil-Water Sorption Coefficient 

V = Pore Water Velocity 

Re = Constituent Retardatian Factor 

V IRe :: Maximum Transport Rate of Dissolved Constituent = (K.IJ/(9RcI 

RBSl = Risk-Based Screemng Level in Water Provided by SCDHEC 11998) 

V 

Units 

g/cm' 

g·C/g-soil 

m 

m 

m 

em'.H,O/g.C 

em J -H20/g-soil 

m/sec 

m/sec 

mg/L 

ft m m m sec 

Ks 

m/sec 
'-,-----,----,----,---,-------.-- --r-----~--,,--_r----,,--_.--~ 

~ .. ""."' 
124.38431 Naphthalene 80 15 2 6.3tE+08 

m/sl'c 

--------+---------~r--------------r--4-.5-7-E'~-2-3-.9-6-9-+----2-.-4-03-E-.-0-2---; 

Source: South Carolina Department of Health and EnVironmental ControIISCIDHEC) lH98. RisJc-Based Corrective Action lor Petroleum Releases. Bllreau of Underground Storage Tank Management. 

DOME~IICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY 

ex 1 
---=-erfi 
CSOURCE 2 

(X-~ 1 y J 1 Z J x er x er 
~ ax ~ . 4) lXyx 2.J aLx 

Prepared By: 

Can :;tituent 

Naphth alene 

CSOURCE C. 

mg/L mg/L 

0.410 0.010 

Reviewed By: 



Constituent 

Naphthalene 

SSTLs 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Site 30 

Groundwater SSTLs 

POE RBSLs SSTLsoURCE SSTLcOMP 

mg/L mg/L mg/L 

0.01 0.010 5.658 

SSTLsoURCE - Groundwater SSTLs in the source area protective of RBSLs at the off-site POE. 

SSTLcOMP - Groundwater SSTLs at the compliance well that are protective of RBSLs at the off-site POE. 

Prepared By: Reviewed By: 



Minimum Construction Worker RBSLs 

Benzene 
Ethylbenzene 
Naphthalene 

-------------------
Derr 
RB 

nal 
SL 
IL mgl 

15 O.t 

6.C 
1.E 

15 
i3 

Incidental Ingestion 
RBSL 
mg/L 

68.52 
2838.89 
1135.56 

Inhalal tion 
)L RB~ 

mg, rL 

0.1 
14.5 
2.6 

1-.J 

0 
:3 

Minimum 
RBSL 
mg/L 

0.15 
6.05 
1.63 

*No inhalation reference dose ils available for xylenes; therefore, no inhalation RBSL can be calculated. 

Prepared By: ___ _ Reviewed By: ___________ _ 



Volatilization Factor: Groundwater to Ambient Air (VFwamb) 

Dwater H a .... 
a

w

_ 

a" 
cm2ts cm2ts cmltcml cmltcm l cmltcml cmltcml 

Benzene 0093 1.10E-05 2.20E-01 0038 0.342 0.33 
Ethylbenzene 0076 850E-06 3.20E-01 0038 0.342 033 

Naphthalene 0072 940E-OS 490E-02 0.038 0342 033 

Chemical heap hv "''lDsff-VIS r;'·' Uair lIair Lgw 

em em em
2
/s em/see em em 

Benzene 5 117 3.22E-04 225 200 122 
Ethylbenzene 5 117 2.23E-04 225 200 122 
Naphthalene 5 117 S.55E-04 225 200 122 

Chemical BWadult AT :".5fi(car'c},;J:; :;RfD (none} IRair EF 

kg yr [mg/kg-dayr
1 

[mg/kg-day) ml/day day/yr 

Benzene 70 70 2.90E-02 NA 20 90 
Ethylbenzene 70 1 NA 2.86E-01 20 90 
Naphthalene 70 1 NA 371E-04 20 90 

Reference American Society for Tesllng and Matenals (ASTM) 1997 Standard GUIde for 

RIsk-Based CorrectIVe ActIon Applied to Petroleum Release SlIes Designation E 1739-95" 

'No Inhalation reference dose IS available for xylenes, therefore, no RBSLs can be calculated 

I I = South Carolina value 

~ 
= Site-specific value or based on site-specific value 

,-.• -c-,,--' = Calculated value 

= ASTM default value 

r--~'i'·-'Y>-' ;#":"'~'~":'tt-;d'":,,~-tl= Value from EPA Integrated Risk Information System 

.. _____ .... _ - Assumptions for construction worker scenario 

aw• aT .. ,,Deff-eapcr;r :"'''J;!..08ff~:.0:. 
cmltcml cm'tcml cm2ts cm2ts 

0.15 048 1.36E-05 1.01E-02 
015 048 9.39E-OS 8.22E-03 
015 048 2.92E-05 779E-03 

W VFwamb,· TR (care) HI (none) 

em mg/ml/mg/L 

1500 1.94E-05 1.00E-OS NA 
1500 1.95E-05 NA 1 
1500 8.77E-OS NA 1 

ED :RBSLair t ,RBSLWater'l 

yr mg/m
l 

mg/L I 

1 3.43E-02 1769.4 
1 40SE+00 208E+05 
1 527E-03 600E+02 



Construction Worker Inhalation RBSLs 

Chemical Dair Dwater H S.cap ewea" eo. ew• eT Deft-cap Deft-s 

cm'/s cm2/s cmJ/cmJ cmJ/cmJ cmJ/cm' cm'/cmJ cmJ/emJ em·/cm' cm</s cm 2/s 

Benzene 0.093 1.10E-05 2.20E-01 0.038 0.342 0.33 0.15 0.48 1.36E-05 1.01 E-02 
Ethylbenzene 0.076 8.50E-06 3.20E-01 0.038 0.342 0.33 0.15 0.48 9.39E-06 8.22E-03 
Naphthalene 0.072 9.40E-06 4.90E-02 0038 0.342 0.33 0.15 0.48 2.92E-05 7.79E-03 

Chemical heap hv Deft-ws Uair oair Lgw W VFwamb TR (carc) HI (none) 

em cm cm2/s cm/sec em em em mg!mJ!mg!1 

Benzene 5 117 3.22E-04 225 200 122 1500 1.94E-05 1.00E-06 NA 
Ethylbenzene 5 117 2.23E-04 225 200 122 1500 1.95E-05 NA 1 
Naphthalene 5 117 6.55E-04 225 200 122 1500 8.77E-06 NA 1 

1 Chemical BWadult AT Sfi (carc) RfD (nonc) IR air EF ED RBSLair RBS~atl!r II 
kg yr [mg/kg-day)" [mg/kg-day] mJ/day day/yr yr mg/mJ 

mg/L " 
Benzene 70 70 2.90E-02 NA 20 90 1 3.43E-02 1769.41 
Ethylbenzene 70 1 NA 2.86E-01 20 90 1 4.06E+00 2.08E+051 
Naphthalene 70 1 NA 3.71E-04 20 90 1 5.27E-03 6.00E+021 

'No inhalation reference dose is available for xylenes; therefore, no RBSL can be calculated for xylene. 



Gonstructlon Worker Inhalation RBSLs 

Chemical 

I 
Elenzen" I 
Ethylbenzene I 
Naphthalene 

~ 
Chem 

ElenzenE 
E:thylber 
Naphtha 

Ical 

I 

lzene 
lene 

I 

BenzenEl 
E:thylbenzene 
Naphthalene 

I 

I 
I 

I 
I 
I 
I 

I 
I 

TR (care) HI (nonc) 

100E-OS NA 
NA 1 
NA 1 

I 
Oalr 

em2/s 

I 0093 

I 0076 

I 0072 

I 
hcap 

em 

I 
5 

5 
5 

BWadult 

kg 

70 
70 
70 

I 
Dwaler H O.cap 
(:m2;~ em3/em 3 

em
3
/em 3 

I 1 WE-05 226E-01 0038 
I 8 SOE-06 280E-01 0038 
I 940E-06 200E-03 0038 

I 
hv Oeff-ws Ualr 

em cm 2/s em/see 

I 
117 318E-04 225 

117 234E-04 225 
117 517E-03 225 

AT Sfl (carc) RID (none) 

yr [mg/kg-dayr [mg/kg-day] 

70 I 290E-02 NA 
1 NA 28SE-01 
1 NA 371E-04 

''No Inhalallon reference dose IS available for xylenes, therefore, no RBSL can be calculated for xylene 

Prepared By: _____________ _ 

eweep 0" Ow, Oeff-cap 

em 3/cm 3 
cm3/cm J cmJ/cm cmZ/s 

0342 033 015 048 135E-05 
0342 033 015 048 985E-06 
0342 033 015 048 579E-04 

oalr Lgw W VFwamb TR (care) HI (none) 

em em cm mg/m3/mg/L 

200 122 1500 197E-05 100E-06 NA 
200 122 1500 179E-05 NA 1 
200 122 1500 283E-OS NA 1 

IR air EF ED RBSLalr H ""W'~ m3/day day/yr yr mg/m3 em3/em 3 
mg/L 

20 90 1 343E-02 22SE-01 015 

20 90 1 40SE+00 280E-01 1450 I 
20 90 1 527E-03 200E-03 2 S3 I 

Reviewe,d By. ___________ _ 



Construction Worker Incidental Ingestion RBSLs -,-----

BW 
kg 

Ben:zene 70 
Eth~'lbenzene 70 
Naphthalene 70 

AT 
day 

25550 
365 
365 

IR 
LId, 
0.0 
0.0 
0.0 

ly 

1 
1 
1 

Prepared By: ____________ _ 

ED 
yrs 

1 
1 
1 

EF Targe1t CSF oral Rfd oral RBSL 
days/yr Risk or HQ mg/L 

90 1.00E-06 2.90E-02 6.85E+01 
90 1.0 NA 1.00E-01 2838.889 
90 1.0 NA 4.00E-02 1135.556 

Reviewed By: __ 



Construction Worker Dermal RBSLs 

Kow MW Kp B 'tavent 

cm/hr unltless hr/event 
Benzlene 199.526231 78.1 0.11551543 039263786 2.87E-01 
Ethylbenzene 141253754 106.2 05692198 2.251615488 4.13E-01 
Naphlhalene 1995.26231 128.2 0.60545239 2.631663896 548E-01 

BW AT EV ED EF 

kg day events/day yrs days/yr 
Benzt~ne 70 25550 1 1 90 

Ethyllbenzene 70 365 1 1 90 
Naph1thalene 70 365 1 1 90 

• Kow and MW values for xylene. m-

Prepared By: _____________ _ 

C b 

6.32E-01 6.03E-01 
2.36E+OO 4.39E+00 
2.73E+00 569E+00 

SA CSF derm 

cm2 (mg/kg-dayr1 

4500 2.99E-02 

4500 NA 
4500 NA 

t* 

6.! 
hr 

lOE-01 
OE+OO 
9E+00 

1.i' 
2.2 

Rfd derm 

mg/kg-day 
NA 

9.~rOE-02 

3 :!OE-02 

Reviewed By: ____ _ 

t.,vent DAevent 

hr/event 
1 eq 3.3 
1 eq 3 2 
1 eq 3 2 

Target RBSL RBSL Factor A Factor 1 Factor 2 

Risk orHQ mg/L mg/L 
1.00E-06 8.52E-01 7.18E-01 0.782661 

1.0 6.05E+00 1.01E+00 
10 1.63E+00 1.24E+00 
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SOIL AND GROUNDWATtR 
DATA I\T DEPTH SAMPLE 
LOC~T1DNS 
SOIL (u;/I<;) 
GROUNDWATER (ug/l.) 

ertx _ 8ENZENE, TOLUENE. 
ETHYl.8ENZENE MID 
TOTAL XnENES 

NAF' _ '1APHT1-IALENE5 

PAc" _ POL '\'NUCLEAR AROId/,TIC 
I-l'rllROCARBONS 

B:JL _ BELOW DETECTION UI.HTS 

40 _ ESTIIdAITll CO_~CENn;ATICN 

SOME 8D~ BENZENE CONCENTRATIONS 
R;::PORTED ABOVE THE BENZ[NE 
R3SL OF 5 ug/kg. 

CONTllA.:r NO 
0164 

GEOLOGICAl CHoSS SECTION B-B' 
SITE: 38, BUILDING NH 4S 

AFPROVED ilr 

ZONE C, QiARLESTON NAVAl CO~PL£X 
NORTH CHARLES.ON, SOU"TH CAROLINA 

AFPRO'lDl ilr ~
R~WPBY11 

AS NO!lTE~D~J-~~~~ __ .L _____ __ 
O~AWlNG NO. -=---ri'!EV. 

FIGURE .§....-L 1 
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